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Results and Discussion
It has been found that the polythiophene (PT) fragment retains the planar configuration (Fig. 2a) in free space. The structures of the PT fragment in a-CDs, molecular nanotube of cross-linking cr-CDs and p-CDs have been optimized and are shown in Fig. 2b, ? (Fig. 2b) However, in the case of the LUMO+2 energy level the overlapping between o-CDs and PT fragment is observed (Fig. 3b) . This reveals that the inclusion complex based on a-CDs host framework cannot be used for realization of molecular enamel wire.
In order to realize the concept of "molecular enamel wire" it is important to understand the stability of the conducting polymers in metallic state when they are encapsulated within molecular nanotube. For this purpose, the PANI fragment in metallic (emeraldine salt) state has been optimized inside the CD molecular nanotube. The results show that the emeraldine salt of PANI in the cases of molecular nanotube of cross-linking a-CDs and B-CDs has near-planar structure and its electronic configuration is similar to that of the planar conformation of emeraldine salt of PANI in free space.
Conclusions
In this study, the structures of PT and PANI fragments in various inclusion complexes based on CD molecules were optimized using the QMMM method. The result of calculations showed that the structures of conducting polymer in the cases of molecular nanotube of cross-linking a-CDs and p-CDs had near-planar geometry, with the elecfronic configuration of the optimized sfiructure being practically surme as the one in the planar conformation. Moreover, the metallic form of PANI chain can be also covered by insulating molecular nanotube, ffid supports the realization of molecular electronic device based on this complex.
